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STATISTICS.—Some elementary properties of moments-of-frequency 
distributions \A. J. Lorxa, New[York, N. Y. 


In the course of a special investigation it became necessary to 
develop certain simple theorems regarding the moments of frequency 
distribution. It may be found convenient for others, as it was for 
the writer, to have a record of these theorems and their proof collected 
together in one place. Although some of them may seem evident 
almost at sight, one is, nevertheless, better satisfied when a definite 
proof is at hand. 

1. Definition.—Given any frequency distribution z = f(x), we may 
form the function x"z = x" f(x) and regard this as a new distribution 
F(x). We may, further, determine the mean of this new distribution 


2. Theorem.—The mean x, defined as above moves in the direction 
of increasing x as n increases, provided that f(x) > o fora < x <b. 
That is, under this condition, X, > Xn-1 

Proof.—By definition 


= F(x)dx (2) 


Ra = {x F(x)dx 


1 Received November 12, 1930. 
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b 
Ra-1 = F(x)dx (4) 
b b 
Ri = [x fy 
b 
= FOdayax (6) 
b b 
b 
By comparison of equations (6) and (8) it is seen that for every term ; 
xy F(x) F(y)dydx in R?, there is a corresponding term 
(x? + y*) F (x) F(y) dydx in Rat. 
Now x and y being both real, we have 
(x — y)? >0 (9) 
x 2xy +y?>0 (10) 
3 (x? + y*) > xy (11) 
the equal sign applying only in the special case that x = y. Every 
term in (8) being positive and greater than or at least equal to the 
corresponding term in (6), it follows at once that wv 
Ra+ Ra-1 > Ri (12) tl 
the equality sign being here excluded, since in the double integral, x 
in general, x # y. 
The result (12) may also be written 
Rast > Rn > (13) 
Ra 
which proves the theorem. 
3. Theorem.—The mean x, of the distribution x" f(x) approaches the 
value b as n increases, if f(x) = 0 for all values of x greater than b. 
Proof.—From the theorem (2) it is clear that X, must either increase si 


indefinitely as n increases, or else must tend continually to an upper 
limit. 
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We may split up the expression for x, 
f(x)dx f(x)dx + 4 f(x)dx 


(14) 


Jap + 


Now it is clear that for any assigned value of p < b, we can always, 
by choosing n large enough, make the ratios I,,/I,, and Jap/Jp» less 
than any assigned positive valuee. Hence, in the limit, for sufficiently 
large n, we have 


- 


x" f(x)dx 


(16) 


where p may be made (less than but) as nearly equal to b as we please. 
But in the limit, as p approaches b, (16) reduces simply to 


b=+1 f(b)dx 


be 


which proves the theorem. 

4. Theorem.—The median between the limits x = aandx = b of 
the distribution F(x) = x" f(x) moves in the direction of increasing 
X as N increases. 


Proof.—The median ¢ of F(x) is defined by the relation 
= (18) 
It follows at once that 
iy x F(x)dx < {x F(x)dx (19) 
since each term on the right of the inequality (19) is obtained from the 


corresponding term in the right hand member of the equation (18) by 
multiplication with a value of x > £, while each term on the left is 
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similarly obtained from the corresponding term in the left hand 
member of the equation (18) by multiplication with a value of x < ¢. 
In order, therefore, to divide the integral { 2¥(x)dx into equal parte, 
we must add something to the first integral of the inequality (19), 


and deduct something from the second. But this means that in the 
defining equation for the median of x F(x) 


x F(x)dx = x F(x)dx 


we must have» > é, that is, the median of x F(x) lies ‘‘to the right of” 
that of F(x). This proves the theorem. , 

5. Theorem.—The mode of the distribution F(x) = x" f(x), where x 
and f(x) both assume only positive values, moves in the direction of 
increasing X as Nn increases. 

‘Proof.—The mode of F(x) is defined by 


dF (x) 
dx 


0 


while that of x F(x) is defined by 


+ F(x) = 0 


dF@) _ _ Fe) 
dx x 


Now according to hypothesis, F(x) and x are both positive. Hence 
the mode of x F(x) falls at a point at which the curve for F(x) has a 
downward slope, that is, to the right of its mode. This proves the 
theorem, for unimodal frequency curves lying entirely in the plus x field. 

If the curve has two or more modes, we can divide it into sections 
having only one mode and then apply to each section the argument set 
forth above. 

Summary.—If f(x) is a frequency distribution and if both x and f(x) 
assume only positive values, then the mean, median and mode of 
x" f(x) all move in the direction of increasing x as n increases. 
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MATHEMATICS.—On Fermat’s Last Theorem, III’. Vau. Mar. 
Spunar, Chicago, Ill. (Communicated by Epcar W. Woo.arp.) 
In the attempt to show that 


n being any positive integer, cannot be solved in integers all different 
from zero if n > 2, it is sufficient to consider the case in which 2, y, z are 
relatively prime and n is an odd prime \ = 3.2. One method of attack 
that has been employed is to exclude certain values for \ either by 
more or less general criteria or by direct computation; and some results 
obtained by this method have been presented in the two preceding 
papers? by the present writer. 

It is the object of the present paper to extend the results of Dickson‘ 
and of Beeger®, who have, respectively, proved Fermat’s Last Theorem 
forn < 7000 andn < 14,000. It has been established that any value 
of \ for which 


is satisfied by integers not divisible by \, must satisfy 
= 1 (mod 2?) 


for r = 2%; 37; 58; 11 and 17°; and also 7, 13, and 19 if \ = 5 (mod 6), 
i.e.,\ = 6k —1.1° Thus, (2) is impossible in integers prime to ) for all 
prime values of \ that do not satisfy (3) for all the preceding values 
ofr. It may be noted that (3) will likewise be satisfied by the product 
of these numbers, each raised to any power, viz., 


in which a, b, c,...,4 may each be any positive integer or zero unless 
\ = 6k + 1 in which case we must taked = f =h =0. The follow- 
ing generalization of these results appears to be new: 


1 Received June 30, 1930. 
2 CARMICHAEL, Theory of Numbers, p.91. New York, 1914. 
3 This JouRNAL, 18: 389-395. 1928;19: 395-401. 1929. 
* Quar. Jour. Math. 40: 27-45. 1908. 
5 Mess. Math. (2), 55: 17-26. 1925. 

§ Wizereric#, Crelles Jour. fiir Math., 186: 293-302. 1909. 
7 Mrrmanorr, Crelles Jour. fiir Math., 139: 309-324. 1911. 
8 VanpDIvER, Crelles Jour. fiir Math., 144: 314-318. 1914. 
® FroBENIvs, Sitz. Berl., 1914, pp. 653-681. 
10 FROBENIUS, loc. cit. 
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Theorem.—If, in M = md + N, X be an odd prime, m any 
integer prime to \, and M and N both satisfy (3), then this value for 
is excluded from (2). 

The proof requires the following Lemma: If r is an integer, not zero, 
prime to any odd prime \ > 3, and satisfies (3), then obviously 
[m\ — (md + r)]*-! = 1 (mod 22), whence, upon expanding by the bi- 
nomial theorem, we find that — (A — 1) md (my + r)*-? + (mdv+r)*" = 
1 (mod 4?) ; consequently, it is impossible that 


(md + r)*~! = 1 (mod 22) 


Thus, no value of \ which satisfies (4) can satisfy (3), nor, therefore, 


(2). 
Now, if we put 


where i, m, M, N, are all prime to each other, and N is any number r 
that satisfies (3), then since mA = (mA + r) ¥ r, wehaveM = md +7; 
and if also 


= 1 (mod 
ie., 
(md + r)*~' = 1 (mod &), 


then by the Lemma, \ cannot satisfy (3) nor (2). That is, if md can 
be expressed as the sum or difference of two numbers both of which 
satisfy (3), then Fermat’s Theorem is true for this value of \.  E. g., 
taking m = 1 for convenience, we have 7013 = 7-10* + 13, whence 
Fermat's Theorem holds for } = 7013; similarly 7019 = 7-10* + 19, 
7027 = 52-172 — 2-32-11, and soon. The writer is now engaged in 
constructing tables of such results which will prove Fermat’s Theorem 
for \ < 50,000. The result 


established in the first paper" shows that for \ = 50,021, the solutions, 
if any exist, must be such that 
<2r<y<z 


This JouRNAL, 18: 395. 1928. 
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The Theorem of the present paper likewise holds form = m’ *, if m’ 
be prime to A, and M and N are both perfect \*-th powers. The more 
general identity + md = (4 rm +n) ¥[(r — 1) md + may also 
be used; e.g., A = 8311 = 27-11-17 — 5® = 23,936-15,625 is in the 
form \ = (8A — p) — (2A — p) orA = (2A + nm) — (A +n) where 
m =1,r = 3, p = 1000, n = 7314. 

The writer has obtained a proof, to be published shortly, that (2) 
has no solution in integers at all if \ = 6k — 1 and zyz ‘4 0 (moda) 


ENTOMOLOGY.—A new longhorn beetle from Costa Rica (Coleoptera: 
Cerambycidae).1 W.S. Fisuer, Bureau of Entomology, United 
States Department of Agriculture. (Communicated by Harotp 
Morrison.) 


Cosmotoma fasciata, new species 


Elongate, and moderately robust; head and antennae reddish-brown, the 
latter becoming darker toward apices; pronotum reddish-brown anteriorly, 
becoming dark-brown on basal half; scutellum and elytra black, the latter 
with a broad, transverse, reddish-brown fascia in front of middle, which is more 
or less interrupted at the sutural margins, and the surface ornamented with 
white pubescent markings; beneath brownish-black, with the legs dark 
reddish-brown. 

Head with the front quadrate, feebly convex, slightly concave between the 
antennal tubercles, which are slightly elevated, the surface densely, finely 
punctate, and sparsely clothed with long, recumbent, yellow hairs; eyes rather 
small, very deeply emarginate, with the upper lobes very small and narrow; 
antenna considerably longer than body, the fourth joint armed on the upper 
surface with a thick tuft of long, black hairs, the second, third, and fifth joints 
with thin pencils of hairs at their tips, and clothed with a few long hairs 
similar to the other joints, first joint slightly expanded toward apex, about 
three-fourths as long as the third joint, which is slightly shorter than the 
fourth, the following joints becoming gradually shorter toward tip of antenna. 

Pronotum slightly wider than long, strongly constricted along base and 
anterior margin, the sides with a slight conical protuberance near middle; 
disk with a large obtuse tubercle on each side of middle; surface densely, 
obsoletely punctate, a few large, coarse punctures in the transverse apical and 
basal constrictions, rather densely clothed with long, recumbent, yellow pub- 
escence. Scutellum elongate, finely, densely punctate, and rather densely 
clothed along margins with recumbent, white pubescence. 

Elytra nearly three times as long as pronotum, slightly wider than it at 
base; humeral angles broadly rounded and feebly elevated; sides nearly paral- 
lel to apical fourth, then arcuately narrowed to the apices, which are obliquely 
truncate internally ; surface densely, obsoletely punctate, with a few scattered 
coarse punctures intermixed, rather densely clothed with short, black pub- 
escence, which has a pinkish tinge in certain lights, with numerous long, erect, 
stiff, black hairs, and each elytron ornamented with white pubescent markings 


1 Received November 21, 1930. 
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as follows: three narrow, transversely oblique fasciae on the transverse red- 
dish-brown area in front of middle, the fasciae more or less connected toward 
the sutural margin, and a narrow transverse fascia near apex, and armed with 
a median basal crest, which is clothed with long, black hairs. 

Body beneath densely, obsoletely punctate, and rather densely clothed with 
short, recumbent, silvery-white pubescence; last abdominal segment rather 
coarsely punctate toward apex, and clothed with long, semierect hairs. 

Length, 5-7.5 mm.; width, 2-3.2 mm. 

Type locality —Hamburg farm, Costa Rica. 

Type and paratype.—Cat No. 43174, United States National Museum. 

Paratypes.—Collection Ferd. Nevermann. 

Described from four examples (one type), all of which were collected at 
the type locality, April 2, 1925, by Ferd. Nevermann. 


This species is very closely allied to rubella described by Bates from the 
Amazon region, but it differs from that species in having the sides of the 
pronotum more obtusely angulated, dorsal tubercles on the pronotum more 
feebly elevated, base and apex of the elytra entirely black, and the elytra not 
so abruptly angulated at the apices. 


PROCEEDINGS OF THE ACADEMY AND AFFILIATED 
SOCIETIES 


THE ACADEMY 
235TH MEETING 


The 235th meeting of the AcapEemy was held in the Assembly Hall of the 
Cosmos Club at 8:15 P.M. on Thursday, November 20, 1930. President 
Bowe introduced as the speaker Dr. Apotpn H. Scuutrz of the Johns 
Hopkins Medical School, who delivered the seventh of the series of lectures 
upon origin and evolution. About 175 persons were present. 

Program: H. Man’s place among the primates.  (Il- 
lustrated with lantern slides.)—All the investigators agree that man must be 
assigned to the order of primates but there exist widely differing claims in 
regard to man’s exact place within this mammalian order. The evidence 
supporting these claims includes a wide variety of specialities ranging from 
fetal membranes to blood-serum reactions. Skulls and teeth of primates have 
been studied in much greater detail than other bodily parts, adult animals and 
men have been examined much more frequently and thoroughly than physio- 
logical studies. 

In the address some of the less widely known evidence was used for the 
reconstruction of the primate family tree and of the exact place thereon of the 
human branch. The author discussed chiefly growth, the skeleton and varia- 
tions, with lantern slides illustrating a very heterogenous mass of data to 
emphasize the necessity of representing a pedigree as a compromise between 
the results from many different fields of investigation. 

The theme that man has a definite place among the primates was developed 
and illustrated by lantern slides showing size, growth, the recapitulation 
theory, tail, nasal cartilages, shoulders and neck, nipples, arm proportions, 
limb poy in general, variations; skeleton: spine, sternum, pelvis and 
foot. is was followed by a comparative study of hair and its distribution 
in the group. 
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The data were marshalled to show that man is not only a member of the 
mammalian order of primates but resembles most closely the large anthropoid 
apes, which must have had one and the same ancestor with man; that in many 
respects man is still more primitive than his simian cousins, which have be- 
come more highly specialized in regard ‘to the conditions of the spine, the 
sternum, etc.; that in other respects man has departed farther from the com- 
mon ancestral condition than have the apes, but the difference between man 
and some apes is rarely greater than the difference in the same feature between 
that ape and some other ape. Man’s greatest specializations exist chiefly in 
those parts which had to be changed with (and by) the assumption of an 
erect posture. This is clearly evident in man’s pelvis, foot, skull, and length 
of lower limb. 

Many evolutionary changes consist in the loss of a structure which pre- 
viously had served a definite purpose. Examples were cited: the third eyelid, 
or nictitating membrane, and loss of the thumb in monkeys in America and 
Africa. Sometimes new characters appear, such as extreme webbing between 
the second and third toes. Some evolutionary changes are observed right 
now if we examine large series of individuals, such as loss of third molar. The 
same evolutionary trend prevails independently in the American spider 
monkey, among which 15% lack 3rd molars. This was shown in slides on 
variations in monkey skulls, human fetuses, relative ear sizes, etc., which are 
variations that run in families (are hereditary). Such variations are al- 
ready present before birth. Everywhere we turn we find ample material for 
selection-in the form of individual variations of a congenital nature. 

The author concludes that 99 out of every 100 variations are indifferent in 
regard to value to their owner. Most variations have no selective significance 
by themselves. Nevertheless, evolutionary changes can occur with such 
indifferent but selected variations as stepping stones. This is possible and 
even unavoidable because different variations of one and the same body are 
correlated to one another as clearly shown by the modern study of human 
constitutions. We have learned to recognize distinct constitutional types by 
their definite combinations of variations. One type, for instance, has long 
limbs, a slender trunk and little body hair on the chest and limbs. Many 
investigations have demonstrated that one type is more susceptible to certain 

i than the other type. These diseases are clearly selective agencies, 
which select not only relative immunity to a disease but with it relative 
length of limb and amount of hair. We are just beginning to realize that some 
constitutional types thrive better in a tropical climate than do other types. 
There are many other factors which might select the different constitutions. 
Such types are not restricted to man but have been demonstrated among 
primitive monkeys, shot in their native jungles. Malaria and other diseases 
are known to be shockingly prevalent among these monkeys. It is not at all 
unlikely, though not yet proved, that different constitutions in monkeys, as 
in man, are differently susceptible to some diseases and that in this way one 
type may gradually become eliminated from the population of the species. In 
this way we can understand that variations in limb length, ear size, hairiness, 
etc. become selected not because they are directly advantageous but because 
they happen to be combined with physiological variations, which cause a 
different resistance to disease, climate, or diet. 

“The problem of man’s place among primates includes two separate ques- 
tions: (1) What is this place? and (2) How did man come to occupy such 
a place? The first question I have tried to answer on the basis of careful 
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comparisons between man and other primates, that is, by the approved 
taxonomic methods. Such comparisons force us to the conclusion that man 
is most nearly related to the anthropoid apes. The second question is far 
more complicated and difficult to answer and one has to deal mostly with 
possibilities and probabilities. I have given you ample evidence for the con- 
clusion that evolution is not only a theory but a philosophy without which no 
student of nature can understand nature. We cannot escape the evidence 
from all scientific observations that species have changed in the past and are 
continuing to change today, and that man does not form an exception to this 
rule. I have not been able, however, to tell you definitely how and why these 
changes take place. A great deal more work will have to be done before we 
can prove the exact working method or the many methods of evolution. We 
can demonstrate with certainty that there exists a constant and abundant 
supply of variations from which to select new forms. The working of these 
selections is still a matter of speculation and an inducement for future intensive 


research.” (Author’s abstract.) ; 
Cuar.LEs Recording Secretary. 


GEOLOGICAL SOCIETY 


467TH MEETING 


The 467th meeting of the Society was held in the Assembly Room of the 
Cosmos Club, Wednesday evening, October 29, 1930, President G. R. Mans- 
FIELD presiding. 

Informal communications: Daviy Waite reviewed the autumn meeting of 
the National Academy of Sciences. He called attention to papers by Davis 
on limestone caves, SETCHELL on the activity of algae in limestone formation, 
MILuiKaN on the radioactivity of glacial drifts and the rate of elevation of the 
Hudson Bay country and by LyMann on pre-Cambrian bacteria. Discussed 
by Messrs. THompson and Cooke. 

R. C. WEtLs announced a series of round-table discussions of geochemistry 
which are being held fortnightly in the Chemical Laboratory of the U. 8. 
Geological Survey. 

Program: Curt TEIcHERT, University of Freiburg, Germany: Recent 
German theories. (A paper on this subject appears in this JouRNAL 21: 1-12.) 

Discussed by G. R. MANSFIELD. 

E. G. Zizs: The geologist and analyst—a study in coéperation.—A plea was 
entered for better coéperation between geologist and analyst. Evidence was 
presented which brought out the wide variation in results obtained when a 
synthetic silicate was submitted for analysis to a number of chemists actively 
engaged in such work. The composition of this material had previously been 
accurately determined both by synthesis of the pure materials and by analysis 
of the final product. It was further shown that accurate chemical and phys- 
ical methods were available for determining the various constituents. 

Much of the difficulty is caused by the fact that analysis can quite easily 
become a deadly routine, utterly devoid of creative possibilities if the analyst 
neither has nor is given an interest in the application of his results to the prob- 
lem which is being investigated. A great amount of — work is being done 
by the chemist and accepted by the geologist because there is no mutual under- 
standing of their respective problems. 
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Analysis at its best is a science, an art, and a state of mind. Following 
RvsKIN, it is a science because we should not talk before we know, an art 
because we should not talk before we do, and it is a state of mind because the 
analyst should not undertake an analysis unless he feels confident that his 
methods and his ability will serve the purpose in hand. The geologist should 
know how to appraise the analyst and how to evaluate the results. Further- 
more, the geologist must know the requirements of his problem so that the 
analyst can determine whether the required accuracy is within the limitations 
of his methods. Such codperation will encourage the analyst to search for 
more accurate methods in the event that the present ones are too crude for 
the purpose in hand. (Author’s abstract.) 

Discussed by Messrs. WELLS and RuBey. 


468TH MEETING 


The 468th meeting of the Society was held in the Assembly Room of the 
Cosmos Club, Wednesday evening, November 12, 1930, President G. R. 
MANSFIELD presiding. 

Informal communications: A. Cc. SpPENcER called attention to a probable 
rock glacier in a small tributary of Difficult Run which joins the Potomac 
River from the west a short distance below Great Falls. 

Discussed by Messrs. and THoMPsoN. 

C. W. Cooke: Radial calcite concretions in marine beds in Georgia. Several 
years ago, while examining the section of the Marks Head marl at Porters 
Landing, Savannah River, Georgia, I found a hard lump which at first glance 
appeared to be a fossil organism, perhaps a coral or a calcareous alga. I 
broke it open in order to examine the internal structure and was surprised to 
find that it consists of a mass of radiating acicular crystals. Some of the 
crystals appear to be curved, but the apparent curvature is probably due to 
the interpolation of shorter crystals toward the periphery rather than to actual 
bending of any one crystal. The crystals are crossed by unevenly spaced con- 
centric white to brownish color bands which are not everywhere at right angles 
to the longer axes of the crystals but which follow the somewhat uneven con- 
tour of the surface of the nodule. The mineral effervesces freely with hydro- 
chloric acid and, according to Mr. Nouan, has the optical properties of calcite. 

Although the nodule was lying loose on the bank of the river it had evi- 
dently fallen from the fine gray sand of the Marks Head marl which contains 
calcareous nodules as large as 2 feet in diameter. Most of the nodules show 
no evidence from the outside that their structure is crystalline, but all that I 
broke open proved to consist of radial crystals. The one exhibited had evi- 
dently been rolled around enough to fracture the ends of the crystals and 
produce a rough surface somewhat like that of a calcareous alga. Calcareous 
concretions have been known at Porters Landing since at least as long ago 
as 1908, when EarLE Sion described the section there, but nobody seems to 
have noticed anything unusual about them. 

There are similar concretions in the Upper Cretaceous Eutaw formation at 


Ochillee, Chattahoochee County, Georgia. Both the Eutaw formation and 
the Marks Head marl are marine. (Author’s abstract.) 

A. C. SPENCER showed radial concretions of pyrite, barite and a carbophos- 
— and suggested that the carbophosphate concretion was pseudomorphous 

ter barite. 

S. F. Turner exhibited a concretion of radiating crystals of aragonite from 
the Cave of the Winds, Colorado; a chalcedony replacement of aragonite 
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crystals from the gravels of the Canadian River in Texas; and aragonite 
crystals from the Pierre shale of Colorado. 

The communications on concretions were discussed by Messrs. Wuirez, 
Resser, GOLDMAN and ScHALLER. 

W. R. Atwoop showed three specimens from a single log found in the 
Petrified Forest of Arizona. The specimen from one end was a silica replace- 
ment, but the specimen from the other end was lignite. The intermediate 
portion of the log was partly silica and partly lignite. Discussed by Messrs. 
Wuite, GOLpMAN, and SPENCER. 

Program: C.H. Dane: Uncompahgre Plateau and related structural features.— 
The Uncompahgre Plateau is a topographic elevation closely coincident with 
an anticlinal uplift, oval in shape, some 90 miles in length with its longer axis 
extending northwest to southeast. Most of the uplift is within the State of 
Colorado but the plunging north end extends into Grand County, Utah. The 
folding occurred at the close of the Cretaceous period and the pre-Cambrian 
granitic and metamorphic core of the Plateau uplift acted as a bulwark, the 
direction of which is reflected by parallel smaller folds tothe southwest. The 
Plateau is located along the western margin of an ancient land mass which ex- 
tended southeastward through western Colorado into northern New Mexico 
during Pennsylvanian, Permian, and lower Triassic time. The northern limit 
of this old land area is concealed beneath the Cretaceous and Tertiary sediments 
of the Uinta Basin. An estimate of the volume of clastic sediments derived 
from the erosion of this land suggests that it may have been a mountain range, 
the crest of which stood at least a mile above the margins although the land 
was less than one hundred miles in width. The coarseness of the conglomer- 
atic sediments deposited near the margins suggests a rugged topography com- 
patible with the probable great height of the old range. Although the range 
was peneplained before or during upper Triassic time, sediments deposited 
during the J eg bees thin toward the area of the old land and are missing 
over parts of it. e area was completely submerged by the marine invasion 
of the Upper Cretaceous, but the post-Cretaceous folding which formed the 
Uncompahgre Plateau anticline followed the trend of the old land and uplifted 
part of its western margin. (Author’s abstract.) 

Discussed by Messrs. W. R. Atwoop, Spencer, BAKER and GOLDMAN. 

W. R. Atwoop: Mid-Tertiary glacial deposits in southern France.—In the 
vicinity of Mt. Aigoual at the southern margin of the great Central Massif 
of France, distinct evidence of an ancient glaciation has been found in the form 
of tillite and striated bed rock. The tillite is characteristically physically 
and lithologically heterogeneous and is firmly consolidated wherever it has 
been recently uncovered. The stones found in the matrix vary in size from 
very small pebbles, to large boulders more than a meter in diameter. The 
larger boulders are predominantly of gray granite porphyry originating in the 
immediate vicinity. They are rarely striated, probably because they were 
not carried far, or because they disintegrate rapidly. The smaller stones that 
are less than a foot in diameter are not always typically glacial in form, but 
they are almost invariably well striated. 

The scarcity of glacial phenomena; the entire absence of the topographic 
situations where alpine glaciers could have formed; and the fact that the tillite 
has no topographic expression in the landscape—a landscape which has been 
but slightly changed since mid-Tertiary time—would indicate that the streams 
of that period had quite thoroughly removed the glacial debris and destroyed 
the glacial topography before the close of the mid-Tertiary erosion period. 
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Had the glaciers that deposited the tillite been Pleistocene in age, the abun- 
dant debris, which must have been present, could not have been so nearly 
removed without appreciably altering the mid-Tertiary landscape. The 
glaciers that left the tillite must have been mountain glaciers that originated 
in Oligocene or early Miocene mountains which are known to have existed in 
this region following the uplift and faulting which took place during Oligo- 
cene time. 

A review of the literature shows that Pserursson reports Miocene glacial 
deposits in Iceland, Scuarpt reports Miocene glaciation in Italy, Mazzvou1 
also reports Miocene in Italy and the present author, in collaboration with 
Wa..ace W. Atwoon, has twice reported positive proof of Eocene or Oligo- 
cene glacial deposits in western United States. Glaciation during the mid- 
Tertiary is therefore recognized in several localities, and it is logical to believe 
that in the Cevennes we have another proof of this ancient glacial epoch. 
(Authors abstract.) 

Discussed by Messrs. ALDEN, SPENCER and RuBey. 


469TH MEETING 


The 469th meeting of the Society was held in the Assembly Room of the 
Cosmos Club, Wednesday evening, November 26, 1930, President G. R. 
MANSFIELD presiding. 

Informal communications: JAMES GILLULY discussed a recent paper by 
Epwarp GREENLY on Foliation and its relation to folding in the Mona complex 
at Rhoscolyn, Anglesey. GREENLY attributes monoplanic schists to flat- 
angled overthrusting—the common occurrence of folded monoplanic schists 
to later warping of the planes of schistosity. GmLLULyY pointed out that the 
stretching phenomena shown by the monoplanic schists of the Adirondack 
region do not support a similar interpretation but seem to indicate the origin 
of a foliation concomitant with its warping. 

Discussed by Mr. Hess. 

M. I. GotpMAN showed specimens of polygonal columns formed by weather- 
ing of a silty grit in Permian red beds cropping out on an anticlinal nose which 
extends eastward from the Harz Mountains, Germany. A photograph of the 
outcrop was shown as a lantern slide. 

Discussed by Messrs. BripGe and HusBarp. 

Program: F. L. Hess: A unique Bolivian tungsten deposit. 

Discussed by Mr. Burcnarp. 

B. R. Husparp, 8. J., Univeristy of Santa Clara, California: Geologic 
features of Aniakchak and Veniaminof craters, Alaska.—Aniakchak and Veni- 
aminof craters were discovered by a Geological Survey party under R. H. 
SARGENT in 1922, and W. B. Smrru, geologist of the party, entered Aniakchak 
crater. In a second expedition in 1925 R. S. Knappen was geologist of the 
party. Aniakchak Crater, latitude 56° 45’, longitude 158° 9’, is situated mid- 
way along the Alaska Peninsula and has a base circumference of approximately 
100 miles. Starting at sea level it rises to an elevation of 4,200 feet and has 
a rim whose perimeter is 21 miles. It appears to be an explosive crater that 
ejected about 19 cubic miles of material. Bombs with texture similar to 
rocks within the crater are found 25 miles away and the Aniakchak River cuts 
through ejected material all the way to Aniakchak Bay. Many interesting 
phenomena subsequent to the great explosion are found in the 30-square-mile 
area within the crater walls. A rift begins in Bering Sea and extends across 
the crater. Thence it traverses the block of sedimentary rocks that comprises 
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the mountains through which the Aniakchak River has cut a canyon somewhat 
in the form of an attenuated letter S. - This rift might account for the depres- 
sion on the west side of the crater and the V-shaped notch of the eastern rim 
out of which the river flows. Fossiliferous Jurassic strata form part of the 
walls to the left of the V-shaped entrance. Lava muds and basalts top the 
crater walls. A minor cone, here called Vent Mountain, has a crater 1,000 
feet in diameter and rises 2,200 feet above the main floor. Surprise Lake, 2} 
miles long, is formed by the impounding of water by deltas. Two lava cones 
and soda-iron bicarbonate springs occur at the head of the lake. Iron soda 
springs rise likewise from the lake bottom. Two explosion pits lie below the 
general level between Vent Mountain and Black Nose. In the western side 
of Aniakchak Crater a crescentic sub-crater about two miles in diameter 
contains a cinder cone from which as a center radiate lava flows that have 
concentric arcs of flowage lines. Near this cinder cone are several active 
fumaroles. Obsidian with columnar structure protrudes from the wall of the 
subcrater in many exposures. Here, too, active fumaroles, whose vapors come 
out under pressure, occur along fissure lines. A lava cone whose crater is 
filled with water, and a second cinder cone are found near the depression of the 
rim at the western wall. 

Veniaminof Crater southwest of Black Lake is approximately 100 miles in 
circumference at the base and rises to a rim about 20 miles in circumference 
at an elevation of 8,400 feet. It contains a crater glacier that spills over the 
depressed rim and extends over a wide area for 25 miles towards Perryville. 
The ice also escapes through notches in the walls and forms lesser glaciers, 
notably Cone Glacier and Crab Glacier. A cone which smokes and throws 
ashes and black sand down its sides rises over a thousand feet above the ice. 
(Author’s abstract.) 

Discussed by Messrs. SARGENT and Capps. 

E. O. Utricu: Highlights of the past two seasons’ work. I. Origin and 
stratigraphic horizon of the zinc ores of the Mascot district of East Tennessee. 
In April, 1929, Drs. Burrs, Bripce, Captain Ponp, and I devoted about a 
week to the study of problems connected with the stratigraphic position, 
origin, and probable areal distribution of zinc ores in what we formerly knew 
as the Knox dolomite of East Tennessee. The Mascot mine is the most nota- 
ble and successful of the zinc mines in the Appalachian Valley and is one 
which has earned more than the operators put into it. 

We began our investigation at Jefferson City where extensive but shallow 
deposits were successfully worked, many years ago. In recent years prospect 
drilling along the strike of the rocks has disclosed some promising deposits 
that are now showing good ore. Our studies were not concerned so much 
with the prospects and mines themselves as with the reasons for their being, 
that is, why such deposits happen to occur here; and what relation the atone 
ized zones bear to stratigraphic horizons, character of country rock, and other 
conditions that may have been responsible for the local enrichment of the 
favoring zones to commercial proportions. 

The formerly generally prevailing and still commonly entertained inter- 
pretation of these deposits is that they occur in fault breccias and that the 
mineral-bearing solutions travelled upward along the fault planes. In essen- 
tial respects then they would fall in the category of fissure veins. In my 
opinion they are neither fissure veins, nor connected with real faults—either 
of normal or thrust types, and the solutions did not come from below. Of 
course I shall not go into details of the complicated processes of mineral deposi- 
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tion. It must suffice to state my opinion that the minerals come from the 
country rock and were carried in solution by ground waters which, when sur- 
charged with surface-derived organic acids, tended to precipitate as ores in 
favorable spots. Two conclusions may be reached from the facts observed: 

1. All the commercially valuable and the as yet unproved deposits of 
sphalerite in the belt extending from Knoxville to Morristown were found at a 
definite stratigraphic horizon—namely, in a rather fine-grained, low-magne- 
sian limestone zone with a maximum thickness of about 100 feet. This lime- 
stone apparently is exceptionally favorable to replacement by sphalerite. It 
carries fossils that place it in the horizon of the Jefferson City dolomite of Mis- 
souri where, as in Tennessee, the corresponding formation is underlain by the 
Roubidoux formation and overlain by the Cotter formation. In Tennessee 
as in the Ozark region, the underlying and overlying formations are character- 
ized by profuse development of secondary chert on weathering and by easily 
distinguishable fossils faunas. Formerly, I was inclined to the belief that the 
horizon of the ore was at the unconformable contact between the Ozarkian 
and Canadian systems but that proved to be in error for it lies well up toward 
or rather above the middle of the Canadian, in the lowest of the five or six 
— now recognized as constituting the sequence of Upper Canadian 

eposits. 

2. The second conclusion is that the highly soluble Upper Canadian lime- 
stone was first honey-combed with sinkholes and caverns. Earthquakes and 
minor movements of the stratified crust caused fracturing and “spalling” of 
the roof and walls of the caverns, the pieces of rock making the accumulations 
of mainly angular fragments commonly referred to by geologists as breccia. 
Under favoring conditions, these accumulations of broken rock were cemented 
and in varying degrees replaced metasomatically by crystalline minerals. 
Often, as at Jefferson City, the greatest development of the ores occurred 
beneath the old sink holes whose position is indicated today by fossiliferous 
residual material of the Cotter formation which has slumped down into 
the horizon of the Jefferson City formation. As far as observed, the mineral- 
ization is largely and perhaps entirely confined in the areas of east Tennessee 
under consideration to the lower only very slightly cherty formation. 

In conclusion, in the mines at Mascot and in the vicinity of Jefferson City 
the ores are confined to a definite stratigraphic horizon and this fact is simply 
and positively fatal to the conception that they occur in anything like true 
fissure veins or in fault breccias. (Awthor’s abstract.) 

Discussed by Messrs. Hess, MENDENHALL, R. C. WELLS, GILLULY, GoLD- 
MAN, BurcHarD, Misr, C. 8. Ross, Hewett, 


470TH MEETING 


The 470th meeting of the Society was held at the Cosmos Club December 
10, 1930, President G. R. presiding. Vice President 
took the chair during the presentation of the presidential address: Problems 
of the Phosphoria formation in the Rocky Mountains. 


38TH ANNUAL MEETING 


The 38th annual meeting was held at the Cosmos Club after the adjourn- 
ment of the 470th regular meeting, President G. R. MANsFIEewp presiding. 
The annual report of the Secretaries was read. The Treasurer presented his 
annual report showing an excess of assets over liabilities of $1122.09 on De- 
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cember 8, 1930. The auditing committee reported that the books of the 
Treasurer were correct. 

The results of balloting for officers for the ensuing year were as follows: 

President: O. E. MEInzer. 

Vice Presidents: F. L. Huss and R. C. WE tts. 

Secretaries: C. H. Dane and A. M. Piper. 

Treasurer: C. WyTHE COOKE. 

Members-at-Large of the Council: W. H. Brapuey, BrinGe, JAMES 
W. D. JounsTon, Jr., J. B. Merrie, Jr. 

Nominee as Vice President of the Washington Academy of Sciences repre- 
senting the Geological Society: G. R. MANSFIELD. 

James Gittuty, C. H. Dans, Secretaries 


SCIENTIFIC NOTES AND NEWS 


Because of the greatly increased activities of the Water Resources Branch 
of the Geological Survey, Joun C. Hoyt has been relieved of his administra- 
tive duties in order to permit him to render expert services along technical 
engineering phases of water-resources investigations and to serve as a con- 
sultant to the Director and Chief Hydraulic Engineer. Cart G. PAULSEN 
succeeds Mr. Hoyt as Chief of the Division of Surface Water. 


The vacancy in the position of Division Engineer in charge of the Pacific 
Division of the Topographic Branch of the Geological Survey caused by the 
death of T. G. Gerprne has been filled by the transfer of H.. H. Hopesson. 
Col. Guxnn S. Smits, for some time past on occasional duty status, succeeds 
Mr. Hopaeson as Division Engineer in charge of the Central Division. 


The Carnegie Institution of Washington is sending a group of scientists to 
Guatemala to explore the geology, flora, and fauna of that part of the little- 
known Peten District which is accessible from the camp of the Institution’s 
Division of Historical Research at Uaxactun. The party will include Prof. 
H. H. Bartuett, chairman of the department of botany of the University of 
Michigan; Dr. C. WyTHE Cooks, geologist, U. 8. Geological Survey; Dr. A. 
Morim, assistant curator of mammals, University of Michigan; and Dr. 
J. Van Tyne, assistant curator of birds, University of Michigan. They sail 
January 23rd from New Orleans to Belize, British Honduras, whence they 
proceed by river boat to El Cayo, and thence by pack train to Uaxactun. 


Dr. C. G. Axssot, Secretary of the Smithsonian Institution, has been 
named a member of the National Council for Intellectual Cooperation, which 
represents the United States in the newly organized Inter-American Institute 
of Intellectual Cooperation. The purpose of this institute is to mobilize the 
intelligence and the culture of the three Americas by organizing in each of the 
21 American republics a council for promoting such policies as the interchange 
of students and research workers, the removal of prejudiced statements from 
geographies and histories, and finding ways and means of making available to 
all the information resources of the different countries. 


